Summary: The zinc iodide-osmium tetroxide (ZIO) fixation/staining method was applied for neurocytological study and also to examine several other tissue samples including human blood and bone marrow on nerve endings in the median eminence, epidermal langerhans cells of lymphoid tissue. Although precise specificity can not be attributed to the stainig reaction. Interesting staining patterns for different cell types in lymph node were observed by one of the ZIO staining solutions. The significance of ZIO positivity is briefly discussed.
The zinc iodide osmium tetroxide (ZIO) reaction and its modifications have been applied primarily in the tracing of nerve fibers and their terminations"). Stockinger and Graft') reported diffuse staining of transitional epithelial cells of the urinary bladder and reticular cells of lymph node as well as intracellular deposition of ZIO reaction product within sarcoplasmic reticulum. Golgi complex and mitochondria of fibroblasts, skeletal muscle, fat cells and plasma cells in the mouse ZIO staining method was developed by Champy and modified by Maillets) for light microscopic histochemistry. Pellegrino de Iraldi reported that monoaminergic granular vesicles in the rat pineal showed ZIO positive reaction and stated that the ZIO positive substances in the rat pineal gland were depleted by reserpine treatment°. The langerhans cells of the epidermis, which are believed to be related to the macrophage series of cells, have been shown at both the light microscope and ultrastructural level by means of zinc iodide osmium staining3).
ZIO stains membranous structures similar to focoventional fixatives (Gluteralaldehyde osmium tetroxide) observed under with electron microscopy. Applying several of these modification to lymphoid tissue, we observed that the best staining pattern was achieved by the solution which has previously been employed. We have investigated the usefulness of this technique for demonstrating different cells in rat lymph nodes.
Material and Methods
Five adult Wistar albino rats weighing 180-220 g were used to obtain tissue samples. The animals were sacrificed by decapitation under ether anesthesia. The lymph nodes of the animals were then quickly removed. Specimens were immersed in the ZIO solution used by Niebauer et A') and kept in the dark for 24 hours in this solution at room temperature for fixation/staining. Samples were processed according to routine plastic embedding technique. Semithin sections of 1 gm thick were cut and stained with methylene blue-azure II for light microscopic examination. Thin sections of 70 nm thick were stained with lead citrate-uranyl acetate and examined and photographed under Zeiss EM-9S.
Processing with the Niebauer ZIO technique
Freshly obtained tissue were immersed in the ZIO solution used by Niebauer et a!. 3), and kept in the dark for 24h in this solution at room temperature. The Niebauer solution is prepared by mixing 2g metallic iodine and bg metallic zinc powder with 8 ml distilled water. This is added to 80 ml distilled water slowly as it is an exothermic reaction. The solution is filtered after 5 min to remove excess zinc and is added to an unbufferred % 2 solution of 4 part to 1. It is prepared fresh and kept in the dark before use. The final pH of the unbuffered ZIO E. Deveci et al.
solutions was measured and found to be 5.5 + 0.3. Fixed/Stained tissues were processed for routine electron microscopy analysis.
Result
The zinc iodide osmium tetroxide technique was used to examine the cells in lymph nodules. In a section from lymph nodule cortex, many small lymphocytes possessing the centered nuclei full of heterochromatin, several mitochondria and few dispersed rough endoplasmic reticulum (RER) between lymphocytes cell extension sections of very dark ZIO positive (+) granules at various sizes can be clearly seen in Fig. 1 . as well as bigger cells containing large euchromatic nicked nuclei and clearly centered nucleoli. Moreover, these cells comprised of mitochondria with well developed cristas, the common perinuclear situated RER and free ribosomes. In electromicrograph of another section belong to lymph nodule, ZIO positive phagositic cell and extensions and also russell corpuscles in two plasma cells were clearly observed. It can also be seen in Fig. 2 that mitochondria with densely stained cristas fill in two cells. A section from the medulla of lymph nodule shows a large number of well matured or maturing plasma cells, among which are ZIO (+) macrophage cells with thin cytoplasmic extensions. ZIO (+) granules, containing clear eosonophilic granulosit can be seen (Fig.  3) . A section from endothelial venule (HEY) shows that endothelial cells at vessel walls consist of nicked nuclei, smooth endoplasmic reticulum (SER), free ribosomes and few vacuole granules stained with ZIO (+) in their cytoplasm. Furthermore, there were some foldings of cells towards the basal site (Fig. 4) . Immediately under basal lamina, there can be seen a macrophage with extension stained with ZIO (+), and a plasma cell containing russell corpuscles and also macrophage cell with damaged cytoplasm and with multigranular structure (Fig. 4) .
Discussion
The technique of zinc iodide osmium tetroxide (ZIO) applied in lymphoid tissues is very recent. Crocker and Hopkins') showed the presence of ZIO (+) cells in human tonsil, spleen and lymph nodules. These scientists used the buffer ZIO solution and then dipped the tissue in parafine, but in this study unbuffered ZIO solution was dipped in plastic matter, followed by observation under electron microscopy. Pellegrino de Iraldi2 indicated that this method can be used to reveal different organelles. They observed that ZIO react positively with organelles by binding to -SH groups7. By using this method, it is of importance to determine the structural relationship of lymphocytes with cytoplasmic extensions belong to dendritic reticular cells ( Fig. 1 ) and, to reveal ZIO positive macrophage cells and the cell organelles.
Miiftiioglu et al.") showed that in a section from HEV, endothelial cells are stained as ZIO (+) and that the cytoplasmic organelles are clearly observed. In the present study, we do not only observe similar features but also the nuclei and cytoplasmic structures of endothelial cells situated at vessel walls, which are clearly stained with ZIO technique. Moreover, some folding can be seen towards the basal sites of these cells (Fig. 4) . Thus, the use of ZIO (+) technique to reveal at cells in lymph nodules helps in the demonstration of ultrastructure of endothelial cells at specislied vessels. 
